Structure-function relationships in human D-amino acid oxidase.
Since D-amino acids were identified in mammals, D-serine has been one of the most extensively studied "unnatural amino acids". This brain-enriched transmitter-like molecule plays a pivotal role in the human central nervous system by modulating the activity of NMDA receptors. Physiological levels of D-serine are required for normal brain development and function; thus, any alterations in neuromodulator concentrations might result in NMDA receptor dysfunction, which is known to be involved in several pathological conditions, including neurodegeneration(s), epilepsy, schizophrenia, and bipolar disorder. In the brain, the concentration of D-serine stored in cells is defined by the activity of two enzymes: serine racemase (responsible for both the synthesis and degradation) and D-amino acid oxidase (which catalyzes D-serine degradation). Both enzymes emerged recently as new potential therapeutic targets for NMDA receptor-related diseases. In this review we have focused on human D-amino acid oxidase and provide an extensive overview of the biochemical and structural properties of this flavoprotein and their functional significance. Furthermore, we discuss the mechanisms involved in modulating enzyme activity and stability with the aim to substantiate the pivotal role of D-amino acid oxidase in brain D-serine metabolism in physiological and pathological conditions and to highlight its great significance for novel drug design/development.